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DETAILED ACTION 



Response to Amendment 

This action is responsive to the amendment and remarks received on 2/21/08. 
Claims 1 - 20 are currently pending. 

Claim Objections 

1 . The objection to claims 1 and 10 are withdrawn in view of the amendments and 
remarks received 2/21/08. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. The claim rejections under 35 U.S.C. 112 second paragraph of claims 4-6 are 
withdrawn in view of the amendment and remarks received on 2/21/08. 



Claim Rejections - 35 USC § 102 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claims 1 - 20 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kenneth R. Hoffmann, Andreas Wahle, Claire Pello-Barakat, Jack Sklansky & Milan 
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Sonka, "Biplane X-ray Angiograms, Intravascular Ultrasound, and 3D Visualization of 
Coronary Vessels" International Journal of Cardiac imaging, Dordrecht, NL, Vol. 15 No. 
6 Dec. 1999 Pertinent Pages 495 - 512. 

With regards to claim 1 , Hoffmann et al. teach a device for generating a 
three-dimensional model of a spatial structure comprising: an imaging unit 
for generating two-dimensional projection images of the structure from 
various directions; (Hoffman et al., Page 496 Column 1 Lines 4 - 8) a 
display unit that is coupled to the imaging unit for displaying one of the 
projection images as a reference image, in which connection the display 
unit comprises input means in order to make possible the interactive 
specification of at least one image point of the structure as a reference 
point; (Hoffmann et al., Page 498 Column 1 Lines 25 - 42) a data 
processing device that is coupled to the imaging unit and the display unit 
and is designed to reconstruct a space point corresponding to the 
reference point of the structure from further projection images produced 
from other direction using the image-processing unit, (Hoffmann et al., 
Page 498 Column 2 Lines 27 - 35) wherein the space point is 
reconstructed by evaluating other image points of the further projection 
images that lie on a respective epipolar line of the reference point, 
(Hoffmann et al., Page 496 Column 2 Lines 1 2 - 1 9 and Lines 35 - 41 , 
Page 497 Column 2 Lines 5-20 and Lines 30 - 49, and Page 498 
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Column 3 Lines 1 - 6 and Column 3 Line 20 - Column 4 Line 35) and 
wherein gray scale values corresponding to the other image points are 
projected on a projection line of the reference point and added to form a 
sum profile. (Hoffmann et al., Fig. 3, Page 499 Column 2 Lines 7-18 and 
Page 496 Lines 26 - 35) 

With regards to claim 2, Hoffmann et al. teach a device as claimed in 
claim 1, wherein the imaging unit is a rotation X-ray unit. (Hoffmann et al., 
Page 496 Column 1 Lines 4 - 8) 

With regards to claim 3, Hoffmann et al. teach a device as claimed in 
claim 1, wherein the data-processing device is designed to reconstruct 
said space point utilizing further projection images that are obtained during 
different cardiac phases. (Hoffmann et al., Page 503 Lines 31 - 40) 

With regards to claim 4, Hoffmann et al. teach a device as claimed in 
claim 3, wherein the gray scale values are added punctiformly to form the 
sum profile. (Hoffmann et al., Fig. 3, Page 499 Column 2 Lines 7-18) 

With regards to claim 5, a device as claimed in claim 1 , wherein the sum 
profile is only evaluated in a segment in which gray scale values of all the 
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further projection images have contributed to the sum profile. (Hoffmann et 
al., Fig. 3, Page 499 Column 2 Lines 7-18) 

With regards to claim 6, Hoffmann et al. teach a device according to claim 
1 , wherein said space point is defined as that position on the projection 
line of the reference point at which the sum profile assumes an extreme. 
(Hoffmann et al., Fig. 3, Page 499 Column 1 Line 22 - Column 2 Line 18 
and Page 500 Column 1 Line 8 - Column 2 Line 26) 

With regards to claim 7, Hoffmann et al. teach a device as claimed in 
claim 1 , wherein the spatial structure has a linear route and the data- 
processing device is designed to reconstruct said linear route from a 
specification of a plurality of reference points situated on the reference 
image. (Hoffmann et al., Fig. 3, Page 499 Column 1 Line 22 - Column 2 
Line 18 and Page 500 Column 1 Line 8 - Column 2 Line 26, Page 498 
Column 3 Lines 1 - 6 and Column 3 Line 20 - Column 4 Line 35) 

With regards to claim 8, Hoffmann et al. teach a device as claimed in 
claim 1, wherein the data-processing device is designed to determine a 
width of the spatial structure from a projection of a reconstructed three- 
dimensional model on projection images of the spatial structure. 
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(Hoffmann et al., Page 498 Column 2 Lines 27 - 35, Page 506 Column 1 
Lines 1 - 6, and Page 508 Column 1 Lines 37 - 46) 

With regards to claim 9, Hoffmann et al. teach a device as claimed in 
claim 1 , further comprising: a cyclic movement detector for determining 
spontaneous movement associated with the spatial structure, (Hoffmann 
et al., Page 503 Column 2 Lines 6-40 and Page 504 "Extraction of the 
catheter path" section) wherein the data-processing device is designed to 
use only those further projection images for the reconstruction of the 
space point that originate from the same phase of the spontaneous 
movement as the reference image. (Hoffmann et al., Page 503 Column 2 
Lines 6-40 and Page 504 "Extraction of the catheter path" section) 

With regards to claim 10, Hoffmann et al. teach a method for generating a 
three-dimensional model of a spatial structure comprising the following 
steps: generating two-dimensional projection images of the structure taken 
from different directions, (Hoffman et al., Page 496 Column 1 Lines 4 - 8) 
the images comprising a reference image and further projection images; 
(Hoffmann et al., Page 498 Column 1 Lines 25 - 42) displaying the 
reference image; (Hoffmann et al., Page 498 Column 1 Lines 25 - 42) 
obtaining a selection of at least one image point on the reference image of 
the spatial structure as a reference point; (Hoffmann et al., Page 498 
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Column 2 Lines 27 - 35) determining a space point corresponding to the 
reference point of the spatial structure from the further projection images, 
wherein the space point is determined based on image intensity of other 
image points of the further projection images that lie on a respective 
epipolar line of the reference point. (Hoffmann et al., Fig. 3, Page 496 
Column 2 Lines 1 2 - 1 9 and Lines 35 - 41 , Page 497 Column 2 Lines 5 - 
20 and Lines 30 - 49, Page 498 Column 3 Lines 1 - 6 and Column 3 Line 
20 - Column 4 Line 35 and Page 499 Column 2 Lines 7-18) 

With regards to claim 1 1 , Hoffmann et al. teach the method of claim 1 0, 
wherein gray scale values corresponding to the other image points are 
projected on a projection line of the reference point and added to form a 
sum profile for determining the space point. (Hoffmann et al., Fig. 3, Page 
499 Column 2 Lines 7 - 18 and Page 496 Lines 26 - 35) 

With regards to claim 12, Hoffmann et al. teach the method of claim 10, 
further comprising obtaining the two-dimensional projection images using 
a rotation X-ray unit. (Hoffmann et al., Page 496 Column 1 Lines 4 - 8) 

With regards to claim 1 3, Hoffmann et al. teach the method of claim 1 0, 
wherein the space point is reconstructed utilizing further projection images 
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that are obtained during different cardiac phases. (Hoffmann et al., Page 
503 Lines 31 - 40) 

With regards to claim 14, Hoffmann et al. teach the method of claim 11, 
wherein the gray scale values are added punctiformly to form the sum 
profile. (Hoffmann et al., Fig. 3, Page 499 Column 2 Lines 7-18) 

With regards to claim 15, Hoffmann et al. teach the method of claim 1 1 , 
wherein the sum profile is only evaluated in a segment in which gray scale 
values of all the further projection images have contributed to the sum 
profile. (Hoffmann et al., Fig. 3, Page 499 Column 2 Lines 7-18) 

With regards to claim 16, Hoffmann et al. teach the method of claim 1 1 , 
wherein the space point is defined as that position on the projection line of 
the reference point at which the sum profile assumes an extreme. 
(Hoffmann et al., Fig. 3, Page 499 Column 1 Line 22 - Column 2 Line 18 
and Page 500 Column 1 Line 8 - Column 2 Line 26) 

With regards to claim 1 7, Hoffmann et al. teach the method of claim 1 1 , 
wherein the spatial structure has a linear route and is reconstructed from a 
specification of a plurality of reference points situated on the reference 
image. (Hoffmann et al., Fig. 3, Page 499 Column 1 Line 22 - Column 2 
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Line 18 and Page 500 Column 1 Line 8 - Column 2 Line 26, Page 498 
Column 3 Lines 1 - 6 and Column 3 Line 20 - Column 4 Line 35) 

With regards to claim 18, Hoffmann et al. teach the method of claim 1 1 , 
further comprising determining a width of the spatial structure from a 
projection of a reconstructed three-dimensional model on projection 
images of the spatial structure. (Hoffmann et al., Page 498 Column 2 
Lines 27 - 35, Page 506 Column 1 Lines 1 - 6, and Page 508 Column 1 
Lines 37 - 46) 

With regards to claim 19, Hoffmann et al. teach the method of claim 1 1 , 
further comprising: determining spontaneous movement associated with 
the spatial structure using an electrocardiograph apparatus, (Hoffmann et 
al., Page 503 Column 2 Lines 6-40 and Page 504 "Extraction of the 
catheter path" section) and wherein only those further projection images 
are utilized for the reconstruction of the space point that originate from the 
same phase of the spontaneous movement as the reference image. 
(Hoffmann et al., Page 503 Column 2 Lines 6-40 and Page 504 
"Extraction of the catheter path" section) 

With regards to claim 20, Hoffmann et al. teach a computer-readable 
storage medium comprising computer instructions for: (Hoffmann et al., 
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Page 496 Column 1 Lines 5 - 29, specifically Lines 15-19) obtaining 
two-dimensional projection images of a spatial structure taken from 
different directions, (Hoffman et al., Page 496 Column 1 Lines 4 - 8) the 
images comprising a reference image and further projection images; 
(Hoffmann et al., Page 498 Column 1 Lines 25 - 42) displaying the 
reference image; (Hoffmann et al., Page 498 Column 1 Lines 25 - 42) 
obtaining a selection of a reference point on the reference image; 
(Hoffmann et al., Page 498 Column 2 Lines 27 - 35) determining epipolar 
lines for at least a portion of the further projection images, the epipolar 
lines being based on the reference point; (Hoffmann et al., Page 496 
Column 2 Lines 1 2 - 1 9 and Lines 35 - 41 , Page 497 Column 2 Lines 5 - 
20 and Lines 30 - 49, and Page 498 Column 3 Lines 1 - 6 and Column 3 
Line 20 - Column 4 Line 35) determining image intensity of image points 
of the further projection images that lie on the epipolar lines; (Hoffmann et 
al., Fig. 3, Page 496 Column 2 Lines 1 2 - 1 9 and Lines 35 - 41 , Page 497 
Column 2 Lines 5-20 and Lines 30 - 49, Page 498 Column 3 Lines 1 - 6 
and Column 3 Line 20 - Column 4 Line 35 and Page 499 Column 2 Lines 
7-18) determining a space point corresponding to the reference point of 
the spatial structure from a summation of a least a portion of the image 
intensities; (Hoffmann et al., Fig. 3, Page 496 Column 2 Lines 12 - 19 and 
Lines 35 - 41 , Page 497 Column 2 Lines 5-20 and Lines 30 - 49, Page 
498 Column 3 Lines 1 - 6 and Column 3 Line 20 - Column 4 Line 35 and 
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Page 499 Column 2 Lines 7-18) and generating a three-dimensional 
model of the spatial structure using the space point. (Hoffmann et al., 
Page 498 Column 2 Lines 27 - 35, Page 506 Column 1 Lines 1 - 6, and 
Page 508 Column 1 Lines 37 - 46) 



Response to Arguments 

6. Applicant's arguments with respect to claims 1- 20 have been considered but are 
moot in view of the new ground(s) of rejection. 

7. Applicant's arguments filed 02/21/2008 have been fully considered but they are 
not persuasive. On page 8 of the remarks, Applicant's Representative argues that 
Hoffmann et al. fail to teach "the space point being reconstructed by evaluating other 
image points of the further projection images that lie on a respective epipolar line of the 
reference point" and "the gray scale values corresponding to the other image points 
being projected on a projection line of the reference point and added to form a sum 
profile". The Examiner respectfully disagrees and directs the Applicant's 
Representative's attention to Page 496 Column 2 Lines 12 - 19 and Lines 35 - 41 , Page 
497 Column 2 Lines 5-20 and Lines 30 - 49, and Page 498 Column 3 Lines 1 - 6 and 
Column 3 Line 20 - Column 4 Line 35 of Hoffman et al. which discloses "the space 
point being reconstructed by evaluating other image points of the further projection 
images that lie on a respective epipolar line of the reference point". Hoffmann et al. do 
in fact teach "the space point being reconstructed by evaluating other image points of 
the further projection images that lie on a respective epipolar line of the reference point" 
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in the previously cited sections. Hoffmann et al. also disclose "gray scale values 
corresponding to the other image points being projected on a projection line of the 
reference point and added to form a sum profile" see, Fig. 3, Page 499 Column 2 Lines 
7 - 18 and Page 496 Lines 26 - 35 of Hoffmann et al. 



Conclusion 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ERIC RUSH whose telephone number is (571)270- 
3017. The examiner can normally be reached on 7:30AM - 5:00PM (EST). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Samir Ahmed can be reached on (571) 272-7413. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ER 

/Samir A. Ahmed/ 

Supervisory Patent Examiner, Art Unit 2624 



